INTRODUCTION {#sec1-1}
============

Inflammatory myofibroblastic tumor (IMFT) of the urinary bladder is a very uncommon spindle cell tumor, which has undetermined malignant potential. We report a case of IMFT arising from urinary bladder in a young adult female and discuss its clinicoradiologic presentation, histopathologic and immunohistochemical diagnostic criteria, differential diagnosis, behavior, and management.

CASE REPORT {#sec1-2}
===========

A 27-year-old female presented with painless hematuria, clots in urine, burning micturition, and weakness since 20 days. There was no past family history or tuberculosis. Urine cytology did not suggest a malignancy. The patient underwent cystoscopy, which revealed an anterior wall bladder growth. Abdominal computed tomography (CT) revealed blood clots.

Pathological findings {#sec2-1}
---------------------

### Gross feature {#sec3-1}

Transurethral resection of bladder tumor with partial cystectomy as an emergent operation was done due to perforation in bladder wall and infiltration of muscular layer. The cystectomy specimen measuring 8 × 8 × 5 cm along with multiple soft tissue bladder tumor chips measuring 4 × 2 × 2 cm. Outer surface is congested and showed a polypoidal growth in the bladder lumen measuring 6 × 5 cm \[[Figure 1](#F1){ref-type="fig"}\] and grossly infiltrating the muscularis.

![Partial cystectomy specimen with a polypoidal growth in the bladder lumen measuring 6 × 5 cm and grossly infiltrating the muscle layer](UA-4-115-g001){#F1}

Histopathologic examination revealed a normal urothelial lining epithelium with underlying spindle cell tumor composed of spindle-shaped cells accompanied by inflammatory infiltrates comprising lymphocytes and plasma cells \[[Figure 2](#F2){ref-type="fig"}\] infiltrating the muscularis layer on a myxoid stroma. The spindle-shaped cells have a high n:c ratio, oval to elongated pleomorphic hyperchromatic nuclei, prominent nucleoli, and moderate amount of eosinophilic cytoplasm \[[Figure 3](#F3){ref-type="fig"}\]. Frequent mitosis and areas of focal necrosis are also seen. Morphologic diagnosis of spindle cell neoplasms was given. Immunohistochemical profile was done in the case, which showed strong cytoplasmic staining in the myofibroblasts by anaplastic lymphoma kinase immunostaining \[[Figure 4](#F4){ref-type="fig"}\]. These tumors also showed positivity for Vimentin, Cytokeratin, Smooth Muscle Actin (SMA), Muscle- specific actin (MSA) and negative for Cytokeratin 20, Desmin, S100, and CD117. A final confirmative diagnosis of IMFT was made. He has had neither recurrence nor metastasis for 15 months.

![Section showing normal urothelial lining epithelium with underlying spindle cell tumor composed of oval- to spindle shaped cells admixed with lymphocytes and plasma cells on a myxoid stroma (H and E, ×400)](UA-4-115-g002){#F2}

![Section showing a tumor composed of spindle-shaped cells having high nucleocytoplasmic ratio, moderately pleomorphic hyperchromatic nuclei, prominent nucleoli, brisk mitosis, and moderate amount of eosinophilic cytoplasm (H and E, ×400)](UA-4-115-g003){#F3}

![Anaplastic lymphoma kinase immunohistopathologic studies revealed strong cytoplasmic staining of the myofibroblasts (H and E, ×400)](UA-4-115-g004){#F4}

DISCUSSION {#sec1-3}
==========

IMFT is a rare spindle cell neoplasm of the urinary bladder, characterized by atypical spindle cell proliferation accompanied by inflammatory cell infiltrate comprised primarily of lymphocytes and plasma cells. The first case was reported by Roth in 1980.\[[@ref1]\] It is also known as peudosarcoma, atypical fibromyxoid tumor, atypical myofibroblastic and plasma cell granuloma.\[[@ref2]\] IMFT may arise at any anatomical site, including lung, soft tissues, retroperitoneum, and bladder. IMFT exhibits morphologic and immunophenotypic overlap with malignant spindle cell tumors of the urinary bladder and diagnostic distinction from these tumors can be problematic.\[[@ref3]--[@ref8]\] Both epithelial and myogenic markers can be expressed in IMFT and may lead to a misdiagnosis of sarcomatoid carcinoma, leiomyosarcoma, and rhabdomyosarcoma.\[[@ref7]\]

The ALK-1 reactivity correlates with local recurrence\[[@ref3]\] and muscle invasion.\[[@ref5]\] Originally identified as a protein overexpressed in anaplastic large-cell lymphoma, ALK-1 has subsequently been shown to be overexpressed in a substantial proportion of IMFTs of various anatomic locations,\[[@ref9]\] including the urinary bladder. In IMFT of the urinary bladder, positivity for ALK-1 by immunohistochemistry ranges from 33% to 89%, whereas ALK-1 protein expression in leiomyosarcoma and sarcomatoid urothelial carcinoma has not been reported, suggesting that ALK-1 immunohistochemical studies may be useful in the differentiation of IMFT from other spindle cell lesions in the urinary bladder \[[Table 1](#T1){ref-type="table"}\].\[[@ref10]\]

###### 

Differential diagnosis, morphological features, and "classical" immunohistochemical profile of spindle cell neoplasms of urinary bladder

![](UA-4-115-g005)

Although necrosis is described in 30%\[[@ref7]\] or more\[[@ref6]\] of IMFTs, the presence of necrosis at the tumor--detrusor muscle interface in muscle-invasive cases was one criterion present in sarcoma that distinguished it from inflammatory pseudotumor.

It may affect any age group, but it is more common in children and young adults with slight female preponderance (F:M ratio 3:4). The origin of IMFT is controversial, but a recent report suggests that it is neoplastic because of aggressive behavior, involvement of chromosome 2p23, and congenital clonality. Definite diagnostic criteria of IMFT are spindle cell proliferation, presence of stellate cells, lymphoplasmacytic infiltrates, and scattered mitoses in myxoid stroma. Immunohistochemical staining may demonstrate positivity for Anaplastic lymphoma kinase, Vimentin, SMA, and Cytokeratin. Anaplastic Lymphoma Kinase has been described as a good marker for IMFT. Myogenin, a potent marker for rhabdomyosarcoma, helped in exclusion of this tumors.\[[@ref11]\] Because of its highly cellular nature and aggressive behavior, it can be confused with malignancy.\[[@ref12]\] Initial biopsy and complete histopatholgic examination is recommended where complete resections are problematic. Whole surgical resection is performed to avoid local recurrence.

The results of a preliminary study using nine vesical IMFT support these findings, with ALK-1 protein immunocytochemically identifiable in eight vesical IMFT (89%), but negative in all 11 sarcomatoid carcinoma, leiomyosarcoma, rhabdomyosarcoma, and neurofibromas examined from the bladder.\[[@ref13]\]

These above results agree with a recent earlier abstract that showed cytoplasmic ALK-1 staining in 12/16 (75%) IMFT, but not in 15 control cases, including leiomyosarcoma, stromal tumors, and carcinosarcomas.\[[@ref14]\] Although a number of cases of rhabdomyosarcoma may show expression of ALK-1, particularly those of alveolar subtype, these lesions usually also express desmin and myogenin or myoD1, and show characteristic morphologic features that allow identification and distinction from IMFT.

We concluded that IMFT of urinary bladder is a very rare but distinctive neoplasm with intermediate malignant potential. Optimal treatment when arising in the bladder is transurethral resection and excellent long-term prognosis. The detection of ALK protein expression is useful in distinguishing IMFT from spindle cell malignancies in the urinary bladder.
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